information (p = 0.03). Perceptions were independent of age and disease duration. Conclusion: IBD patients misperceive the risks and benefits of infliximab. The majority of patients would not accept treatment-related risks if the 1-year remission rate was ! 75%. Counseling on treatment-associated risks and benefits should be ameliorated.
Introduction
Inflammatory bowel disease (IBD) is the heading for two major chronic gastrointestinal diseases of unknown origin: ulcerative colitis (UC) and Crohn's disease (CD). Several therapeutic strategies have been advocated in the treatment of IBD, each with its own risks and benefits. However, conventional treatments have not been able to change the natural course of the disease [1] . Increasing use of immunosuppressants in CD did not significantly decrease the number of intestinal complications of CD or the need for surgery [2] . It is unknown whether earlier implementation of immunosuppressants in the disease course (referred to as early aggressive treatment) will prevent this disabling disease course.
Infliximab is a chimeric monoclonal IgG1 antibody directed against tumor necrosis factor alpha, which is conventionally (i.e. step-up therapy) reserved for patients who have failed both corticosteroids and immunomodulators. Large randomized trials have confirmed the efficacy of infliximab in the treatment of both CD and UC [3] [4] [5] . A recent open randomised trial investigated the benefit of early combined immunosuppression compared to conventional management in patients with newly diagnosed CD [6] . Combined immunosuppression consisted of infliximab and azathioprine, and conventional treatment consisted of corticosteroids, followed, in sequence, by azathioprine and infliximab. In patients that were recently diagnosed with CD, combined immunosuppression early in the disease course was more effective than conventional therapy for the induction of remission and reduction of corticosteroid use [6] .
Serious side effects of infliximab are rare, but can include serum sickness-like reaction, sepsis and opportunistic infection, and autoimmune disorders [7] . The risk of lymphoma in IBD patients while taking infliximab has been a controversial topic. A systematic analysis of the literature on the treatment-associated risks of infliximab calculated a 0.2% risk of lymphoma and a 0.4% risk of dying from sepsis [8] . Although the risk has not been clearly quantified, there appears to be a small, but real, increased risk of lymphoma in IBD patients who are treated with anti-TNF [9, 10] .
There are limited data about how patients feel about these risks and the possible benefits of early aggressive therapy and what risks they are willing to take for a potential benefit of remission. Shared decision-making is increasingly advocated as an ideal model of treatment decision-making [11] . In this model, the physician has the responsibility of informing the patients and to give them advice, whereas the actual decisions how to act on this information are made in collaboration between the patient and physician. A critical step in this decision making process is the communication towards the patients, especially concerning the possible risks and benefits of a given treatment and the availability of other treatment options. In order to be able to make a well-based decision, patients should be aware of the chance of responding to the therapy and the risk of side effects. We hypothesized that, although shared decision-making is gaining favor, limited information is given to the patients on the risks and benefits of anti-TNF in clinical practice and that patients misinterpret the given information. Feedback is lacking to see if the patients have interpreted the information correctly. Our aim of this study was therefore to assess IBD patients' perspectives of the treatment-associated risks and benefits of infliximab.
Methods
A questionnaire was developed based on an English questionnaire which was recently developed in the USA [12] . The questionnaire was translated to Dutch and pilot-tested in a sample of patients from our outpatient IBD clinic. Ten patients were interviewed to ensure full comprehension of the survey. Results and comments from the interviews were used to optimize the questionnaire. The final questionnaire consisted of fifteen closedended multiple-choice responses. Between September 1st and October 1st 2006, all patients from the outpatient IBD clinic in our referral center were asked to anonymously complete the survey. The survey consisted of questions concerning respondent characteristics, current and past use of infliximab, estimations of the initial response rate to infliximab at 2 weeks and 1 year, and estimations of serious side effects of infliximab. Finally, patients were given the description of a hypothetical new drug for the treatment of IBD, which unbeknown to the patient, mirrored the estimated risks for infliximab. Patients were asked for the minimal demanded benefit in order to accept this high-risk medication. The results are reported as descriptive statistics. Ordinal survey items were compared between more than 2 groups using the KruskalWallis test and between two groups using an independent t test. Groups were compared based on age, gender, duration of disease, type of IBD, minimal demanded benefit for a hypothetical new drug and current or past use of infliximab. Duration of disease was subdivided into 5 different groups ( ! 1 year, 2-5 years, 6-10 years, 11-19 years and 1 20 years of disease).
Results

Patient Characteristics
One hundred and sixty-five questionnaires were completed. Thirteen questionnaires were excluded since these patients had only answered the demographic questions of the survey and 1 patient claimed not to have IBD. Patient characteristics are shown in table 1 . Of the 152 patients, 118 had CD (78%), 22 had UC (15%), and 12 had indeterminate colitis (8%). The mean age of the patients was 38.26 years (SD 13.5), and 61% was female.
The questionnaire and number of respondents to the questions are listed in table 2 . Seventy-seven percent of the patients (117/152) had heard of infliximab prior to this survey and 53% (80/165) were currently receiving infliximab or had received infliximab in the past.
Limited Information is Shared on Risks and Benefits of Infliximab
In total, 40% of patients recalled having spoken about the risks and benefits of infliximab with their treating physician or nurse practitioner. Fifty-three percent (81/152) could not remember such a conversation and 7% (11/152) were not sure if this discussion had ever taken place. Of the 80 past or current infliximab users 61 patients (76%) could remember having spoken about the risks and benefits of infliximab, 8 patients (10%) were not sure, and 11 patients (14%) did not recall such a conversation.
High Perceived Remission Rates of Infliximab
Patients' estimates of clinical remission after 2 weeks and 1 year of treatment with infliximab are demonstrated in figures 1 and 2 . Fifty-four percent of patients (74/137) estimated the remission rate to be greater than 50% after 2 weeks of infliximab and 57% (78/138) estimated a remission rate greater than 50% after 1 year.
Low Perceived Treatment-Associated Risks of Infliximab
The estimated chances of serious side effects like lymphoma and dying of a serious infection are shown in figures 3 and 4 . Sixty-nine percent of patients that answered this question (93/135) assessed the infliximab-associated risk of lymphoma to be the same or no higher than twice that of the general population. Concerning the risk of dying from a serious side effect of infliximab, 43% (60/138) answered that infliximab-use was not associated with a higher mortality risk and 36% of patients (49/138) estimated that this chance of dying was not more than twice the mortality risk of the general population.
Minimal Demanded Benefit Is a 75% Remission-Rate
Seventy-one percent of patients (104/146) would demand at least a 75% chance of remission before considering taking such a high-risk drug. Forty-seven percent of these patients (69/146) would even demand at least a 95% remission rate ( fig. 5 ). Fifty percent (52/104) of the patients demanding at least a 75% remission rate and 45% (31/69) of the patients demanding a 95% remission rate were currently using infliximab or had used infliximab in the past. Patients demanding at least a 75% remission rate estimated the 2-week remission rate higher than patients that demanded a remission rate ! 75% (p = 0.006). Of the patients demanding a 75% remission rate, 69% (76/111) assessed the infliximab-associated risk of lymphoma to be the same or no higher than twice that of the general population and 77% (86/112) perceived the mortality risk to be the same or not higher than twice that of the general population. There was no significant difference in estimates of risks and benefits of infliximab among the different categories of minimal demanded benefits of a hypothetical drug.
Past or Current Infliximab Use Significantly Influences Patients' Perceptions
Ever use of infliximab, either in the past or at present, significantly influenced the perception of the 2-week remission rates due to infliximab (p = 0.011). Eighteen percent of ever users of infliximab (11/62) compared to 7% of non-users (5/75) estimated the 2-week remission rate to be ! 20%. Current users of infliximab gave higher perceptions of the 2-week remission rate (p = 0.016) and the 1-year remission rate (p = 0.008) than those who were not currently treated with infliximab (p = 0.016). Forty-eight of 97 non-users (49%) compared with 28 of 37 users (76%), estimated remission rate 1 50% (p = 0.04). This estimation of the 1-year remission rate was also higher in current users compared to past users (p = 0.05). There was no significant difference between past and current users of infliximab with regard to the other estimations of benefits/risks.
CD and Prior Counseling Lead to Higher Perceptions of Benefits
Patients with CD estimated the 1-year remission rate due to infliximab higher than patients with UC (p = 0.03). Patients that recalled a discussion regarding the risks and benefits of infliximab also estimated this 1-year remission rate higher than those who did not recall such a discussion (p = 0.03).
Males Estimate Treatment-Associated Risks of Infliximab Higher than Females
With regard to the risks of lymphoma while taking infliximab, 80% of the females (67/84) compared with 51% of the males (26/51) predicted this chance to be the same or not higher than twice that of the general population (p ! 0.001). Concerning the mortality risk, 89% of females (67/85) compared with 62% of the males (33/53) estimated the mortality risk of infliximab to be the same or not more than twice the baseline risk (p = 0.001). Patients' estimates were not significantly different when comparing groups of respondents based on age or duration of disease.
Discussion
This study demonstrates a wide range of estimates of the risks and benefits of infliximab. As compared to the large randomized maintenance trials for CD and UC [3, 4] and a systematic risk analysis [8] , the majority of patients are overestimating the remission rates and may be underestimating the risks of infliximab. This optimistic view may be explained by various reasons. Firstly, patients that recalled having spoken with their physician about the risks of infliximab had higher estimates of the 1-year remission rate compared with people who did not recall such a conversation. This suggests that treating physicians may have conveyed an optimistic view, possibly due to the physicians' own positive perception of the available data, lack of time to adequately discuss the benefits and risks, or because physicians wanted to encourage the patient to accept the treatment. A second reason for patients' optimism may be that they discount concerning news and want to stay hopeful for their future.
In addition to the high estimations of the remission rates, patients also demand a high remission rate before willing to accept treatment-associated risks. Seventy-one percent of the patients would only consider taking a highrisk drug when associated with a 1-year remission rate of at least 75% and almost half of them would even demand at least a 95% remission rate. Long-term remission rates approaching 75% have only been achieved using infliximab early in the disease course (early aggressive treatment) [6] . Conventional therapies have not been able to prevent complications or surgery in IBD, nor did the implementation of immunosuppressants change the course of disease. In addition to the Belgian and Dutch open randomized trial on early combined immunosuppression, a group of French investigators also demonstrated that treatment with infliximab plus azathioprine led to better response in CD patients not treated previously with azathioprine/6-MP compared with those who had previously received azathioprine/6-MP [6, 13] . Therefore, changing the course of disease might only be feasible early in the disease. Our study demonstrates that patients are willing to accept treatment-associated risks as long as the remission rates are high, which up till today have solely been achieved with early aggressive treatment. Of our patients demanding such a high remission rate of 1 75% before willing to accept the associated risks, 50% were currently using infliximab or had used it in the past. Since these risks were in fact mirroring the risks associated to the use of infliximab, these results suggest a lack of proper understanding of risks and benefits of infliximab. A possible explanation is that the precise risks are lacking due to controversy in literature, or that patients are not informed correctly. Another possibility is that the patients have problems interpreting the information accurately and cannot put them in perspective. To interpret available information accurately, patients should be able to comprehend percentages and very small numbers and should in addition have an understanding of probabilities. Furthermore, patients were put in a hypothetical scenario. This is in fact an effective method for standardization, but it is still possible that patients would answer differently when put in an actual situation in which they are suffering from a severe disease and have to decide on their therapy. However, our results are indeed based on patients from a referral center, reflecting those with a chronic severe disease that are often difficult to treat.
Our study confirms the results of a similar questionnaire distributed to 165 IBD patients and parents of IBD patients in the United States [12] . Other data concerning IBD patients' perceptions of treatment-associated risks and benefits as well as the minimal demanded benefit of therapy are lacking.
In summary, this study firstly demonstrates that IBD patients misperceive the effectiveness of infliximab and may misunderstand its risks. In addition, patients are making treatment choices without adequate information. Better communication to patients concerning the risks and benefits of treatment is necessary in order to appropriately involve patients in the decision-making process. Secondly, this study demonstrates that patients demand a high remission rate before they are willing to accept treatment related risks. Early aggressive treatment is the only treatment strategy that approaches patients' minimal demands of treatment-related benefits in exchange for the risks of side effects. Therefore, based on its high response rate, early aggressive treatment may be more acceptable to patients than other treatment algorithms.
